Wheat germ agglutinin-horseradish peroxidase injected into the petrosal ganglion in rats was transported to the posterior tongue in the glossopharyngeal nerve. Labelled fibers innervated the ipsilateral foliate papilla only, but both ipsi-and contralateral sides of the single circumvallate papilla. Somatosensory fibers in the posterior tongue also were labelled. Label crossed transcellutarly from the afferent fibers into taste bud cells. Use of this method provides more detailed knowledge of sensory innervation of the tongue than previously available.
Previous studies of lingual gustatory innervation have used electron microscopy or light microscopy with various silver stains, sometimes in combination with selective degeneration of peripheral nerves 3.9. Although these have provided general information on tongue innervation, the methods are non-selective. Without associated nerve cutting, they cannot demonstrate the extent of bilateral innervation or distinguish between afferent and efferent nerve fibers; nor can they be used for tracing sensory nerve endings from a defined or limited group of ganglion cells. Recently published reports indicate the usefulness of anterograde axoplasmic transport of horseradish peroxidase (HRP) to selectively demonstrate a particular group of terminal sensory fibers 5-7A3. In these studies, HRP conjugated with wheat germ agglutinin (WGA-HRP) was transported anterogradely from sensory ganglia and used to trace terminal branches of sensory nerves. We have applied this technique to trace the peripheral connections of the gustatory innervation of the tongue. Injections were made into the petrosal ganglion, which contains the cell bodies of glossopharyngeal nerve fibers that innervate the posterior tongue and taste buds in circumvallate and foliate papillae.
Adult male, Sprague-Dawley rats, weighing 125-250 g, were used for these experiments. The final series of experiments involved 8 rats. Numerous other animals were used in initial studies to optimize fixation of the tongue and the injection technique. It was found that adequate fixation of the tongue, with subsequent limited precipitation of the chromagen, could only be obtained when the highest purity paraformaldehyde was used. This was essential for resultant low background and visualization of nerve fibers.
Rats were anesthetized via an i.p. injection of sodium pentobarbital (50 mg/kg b: wt.) and given supplemental doses as necessary. The petrosal ganglion was exposed and 3 pl of 4% WGA-HRP in saline was injected slowly with pressure from a micropipette (-40 #m diameter). The incisions were closed and the animals allowed to recover. After a postoperative survival time of 6-24 h the rats were anesthetized and perfused transcardially. The blood was flushed from the vascular system with 0.1 M phos-
